Hepatitis B and C virus (HBV and HCV) infection have been proposed as risk factors for cholangiocarcinoma, but the results are inconsistent through different reports. This study is to carry out a hospital-based case-control study to investigate the association between HBV and HCV infection and cholangiocarcinoma in Turkey. A total of 127 cases and 48 matched controls were included in the study. There were 89 cases with extrahepatic cholangiocarcinoma, 10 cases with intrahepatic cholangiocarcinoma and 28 cases with gallbladder cancer. The patients and controls were questioned on smoking, alcohol drinking, history of cholecystolithiasis, choledocholithiasis and hepatolithiasis. Blood from all participants were tested for HBsAg, Anti-HBs, Anti-HBc IgG and Anti-HCV. The prevalence of smoking, alcohol drinking, cholecystolithiasis, choledocolithiasis, hepatolithiasis, anti-HCV, HBsAg and antiHBs/anti-HbcIgG did not differ significantly between the patients and controls (p>0.05). In the subgroup analysis there was no significantly more prevalent risk factor except smoking in intrahepatic cholangiocarcinoma (p= 0.019). In conclusion, HBV or HCV infection were not found to be risk factors for development of CC in this study.
INTRODUCTION
Cholangiocarcinoma (CC) is the primary cancer of the epithelial cells in the bile ducts. The term was originally referred only to primary tumors of the intrahepatic bile ducts but it is now regarded as inclusive of intrahepatic, perihilar, and distal extrahepatic tumors. 1 About 50-60% of tumors occur at the bifurcation of the left and right hepatic ducts (hilar cholangiocarcinoma, 'Klatskin' tumor), 10% are intrahepatic and 20-30% are extrahepatic distal bile duct tumors. Cholangiocarcinomas comprise only 3% of gastrointestinal tumors; however, they are the second most common primary hepatic tumors, and their incidence is increasing. 2 Surgery, either segmental hepatic resection or liver transplantation, offers the only hope for cure, but cannot typically be offered. There is no effective medical therapy. Gallbladder carcinoma is the sixth most common carcinoma of the digestive tract and the most common carcinoma of the biliary tree. 3 Although surgical resection has offered improvement in the overall survival most patients still present with advanced disease that is not amenable to cure.
Risk factors for CC include age (over 65 years old), primary sclerosing cholangitis, chronic intraductal gall stones, bile duct adenoma and biliary papillomatosis, Caroli's disease, choledochal cysts, thorotrast, smoking, liver flukes (Opisthorchis viverrini and Clonorchis sinensis), chronic typhoid carrier state. 1 Risk factors for gallbladder cancer are cholelithiasis, calcified gallbladder, long common channel formed by the pancreaticobiliary malunion, large polyps (> 1 cm), chronic typhoid carrier state and primary sclerosing cholangitis. 4, 5 Although hepatitis B and C virus (HBV and HCV) infection have been proposed as risk factors for CC the results are inconsistent through different studies. 6 We aimed to assess the association between these infections and biliary tract cancer, in a case-control study in Turkey, a low risk population.
MATERIALS AND METHODS
Cases were selected from newly diagnosed consecutive CC and gallbladder cancer inpatients admitted to the Turkiye Yuksek Ihtisas Teaching and Research Hospital from January 2006 to August 2010. Diagnosis of CC was confirmed histologically in 19 out of 89 patients (21.4 %) with extrahepatic tumor (ECC), 18 out of 28 patients (64.3 %) with gallbladder cancer and in all of 10 patients (100 %) with intrahepatic tumor (ICC). The other cases could be diagnosed non-histologically using combination of ultrasonography, computerized tomography, endoscopic retrograde cholangiopancreatography (ERCP), magnetic resonance cholangiopancreatography (MRCP) and measurement of CA 19-9 levels. The diagnosis of ECC was made non-histologically only if no other primary tumor was detected after careful search. The control group consisted of 48 patients who were unaffected by liver diseases. They were selected from patients who admitted to the Department of Cardiology. The cases were matched to controls in terms of age (± 5 years) and sex. The patients and controls were questioned on smoking, alcohol drinking, history of cholecystolithiasis, choledocholithiasis and hepatolithiasis. For both cases and controls, ever having smoked cigarettes was defined as having smoked cigarettes ≥ 6 d/wk for ≥ 6 mo, and ever having drunk alcohol as having consumed alcoholic beverages ≥ 3 d/wk for ≥ 6 mo. All patients with CC had been examined for the signs of cirrhosis. In addition, pathological assessments and computed tomography scans of all of the patients were reviewed for evidence of cirrhosis.
Blood samples were taken from all patients and controls on the first day of hospital admission, and tested for hepatitis B surface antigen (HBs), surface antibody (Anti-HBs), core antibody of IgG type (Anti-HBc IgG) and hepatitis C antibody (Anti-HCV) using a commercial ELISA (Abbott , North Chicago, IL, USA). There was no previous history of hepatitis B vaccination in patients and controls. Serum CA 19-9 concentrations were measured in patients with chemiluminescent enzyme immunoassay methods in serum and bile samples by using immulite GI-MA commercial kit (DPC(r), Los Angeles). The project was approved by the local Ethics Committee (Reference number B.10.4.ISM.4. 06.00.15-PER.SB-722.04).
Categorical variables were compared using the χ 2 test and continuous variables were compared using Student's t test. Odds ratio (OR) and 95% confidence intervals (CI) were calculated using a logistic regression model. P < 0.05 was considered statisti-cally significant. These analyses were performed using SPSS 18.0 software (SPSS, Chicago, IL, USA).
RESULTS
There was no case with cirrhosis in the patient group. The prevalence of smoking, alcohol drinking, cholecystolithiasis, choledocolithiasis, hepatolithiasis, anti-HCV, HBsAg and anti-HBs/anti-HbcIgG did not differ significantly between histologically and non-histologically diagnosed cases (p>0.05). In the patient group the frequency of risk factors and demographic variables were not significantly different from the controls (p>0.05) ( Table 1 ). In the subgroup analysis there was no significantly more prevalent risk factor except smoking in ICC (Table  2 and 3) . Logistic regression analysis was performed to determine factors possibly associated with cholangiocarcinoma. No correlation could be established between cholangiocarcinoma and age, sex, smoking, alcohol drinking, cholecystolithiasis, and HBsAg (Table 4) .
DISCUSSION
HBV and HCV are established risk factors for hepatocellular carcinoma and it has been suggested that they may have a role in cholangiocarcinogenesis. 7 In a Korean case control study, 13% of CC cases were found positive for anti-HCV and 14% for HBV surface antigen (HBsAg), compared to 4% and 2% of controls, respectively. 8 Tao LY et al showed that ICC patients had a significantly higher prevalence of HBsAg (27.9 vs. 5.0%) and anti-HBc (without HBsAg) (50.8 vs. 37.6%) than did controls but HBV markers were not significantly different between the ECC cases and the controls. 9 In another Chinese case control study ICC patients had a higher prevalence of HBsAg seropositivity (48.4% vs 9.6%) but not anti-HCV positiviy. In a population based case control study including 535 ICC and 549 ECC cases HCV infection was associated with ICC, but not ECC. 10 The precise mechanism of HBV or HCV infection in the carcinogenesis of ICC is unknown. Wang et al observed frequent, strong HBX immunochemical staining in bile duct cells of cancerous and surrounding hepatic tissues, in some HBV-infected ICC specimens, and suggested that HBX may contribute to the pathogenesis of ICC.
11 HBX may also activate the transcriptional expression of human telomerase reverse transcriptase, which leads to tumorigenesis in cholangiocytes. 12 HCV RNA has been isolated from cholangiocarcinoma tissue and HCV has been shown to cause bile duct epithelial cell injury. 13, 14 Similar to HCV related-HCC, the increased risk of ICC in patients with HCV may result from HCV- associated chronic liver damage. The relative risks of infection with HBV or HCV for the development of ICC and ECC vary widely according to the prevalence of each viral infection and are inconsistent in their significance through different studies. This may partially explain that neither HBV nor HCV was associated with CC in our series. Another factor that may have influenced our results is the low number of ICC cases in our series. But our findings, the conflicting results of the various studies and the absence of a widely accepted hypothesis support the idea that HBV or HCV infection can not yet be accepted as strong risk factors for CC.
Smoking was associated with ICC in our series and this finding was observed in several other studies. 10, 15 Hepatolithiasis is endemic in some parts of Asia and has consistently been associated with ICC because of inflammation and epithelial proliferation. 16 On the other hand it is uncommon in the West. We had only one case with hepatolithiasis and ICC so we could not confirm this relationship.
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